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. i

The present invention relates: to. fae¢simile ap=
paratus and more particularly to such apparatus
with which recording may be made on-a con-
tindous §trip of material, sometimes called. tape
recording.

The preferred embodiment. of the invention to
be described in detail is an apparatus for repro-
ducing on a paper tapé printed. subject matter,
such as. addresses, cairied by business record
cards. or other diserete documents. Sueh record
eards generally contain their information in the
form. of perforations arfanged in a predetei-
mined manner. These ¢atds, especially those
representing the subscription list of a periodical,
have printed on their backs the name, address
and subscription: expiration of thé subscriber to
whom the card relates. ‘This printed informa-
tion usually occupies four linés between rows of
perforations.

One. specific use-of apparatus to which the in-
vention. is applicable. is. the production of ad-
dress labels from business card origihals; these
labels being recorded one after anothér on an
endless tape to provide a so-called diek strip for
use in ‘addressing magazines. When it is ré-
membered that some publishers facé the prob-
lem of addresSing up to several million rhaga=
zines each week, it becomes obvious that Bréab
speed is 4 very desirable quality in ahy appara-
tus: employed for this' purpose.
is an object of the invention to provide fac-
simile apparatus which  will Produce address
labels in dick strip form from addresses printed
on business cards at a greater rate than here-
tofore possible.

Another object of the invention is to provide
such apparatus which is dceurate, simple ‘and
efficient. )

In geheral, the invention contemplates the use
of facsimile apparatus of the general type dis-
closed in copendihg application Serial No. 22,683
filed -April 22, 1948 by Russell G. Thompson, how
Patént No. 2,529,978, but. is not limited thereto.
In that application two or more portions of an

original are scanned simultaneously and the i~ 47

depenndent signals derived therefrom are ‘em-
ployed to actuate independent printing bars
alined in recotding relation adjacent a eylnder
having as many helical ridges as there are printer
bats.

. In accordance with the present invention, sepa~
rate portions of the original to be reproduced are
scanned at separate times at separate stations
and are recorded at separate stations, the two
partial scannings and the two partial recordings

Aecordingly; it 2

(CL 178—6.6)

Z

being complemental. Also, while the second par-
tial:scanning. is taking place, a first partial scan-
hing and récording: of another original is. being

- acgecomplished. This arrangement contributes.to

40

the accuracy of the apparatus.and presents many
advantages from the standpoint of design. )

The invention will be best understood by refer=
ence-to the accompanying drawings in whieh:

Fig. 1 i§ a fragmentary view of a facsimile ap-
paratus for partial scanning and recording;

Fig. 2 is-a view showing developments of the
scanning druxm and its relation to imagesscanned
and of the printing bars and their relation to
the recording mediums;

Fig. 3 is @ perspective view of the inoving paits
&f 9 complete apparatus; and

Fig, 4 is'a diagrammatic view showmg the re-
lation of the optical system with respect to the
scanning drum and the object plane through
which the eards are moved suecessively.

The apparatus illustrated for the purpose of
describing the invention is of the sameé general
type as that disclosed in the above-identified ap-
plieation filed by Russell G. Thompson and in-
cludes: a pick-up scanning druin 10 and & fe-
cording cylinder 1 mounted ofi a.commoh shaft
12 and adapted to be rotated at a high speed by
a.motor 13 through & suitable power transmit-
ting means such as a belt 4. The drum (0 is
provided with two axially spaced circumiéren=
tial rows of helical slots 5 and (6. Diameétri-
cally positioned aperture plates {1 and 18 co=
oberate with the helical slots i5 and 16 to de-
fine elemental seanhing areas which move pro-
gressively in an axial direction when the drum 10
rotatés. An optical system which may comprise
an objective lens 19 and a mirror 20 is arranged
to image its objéct plane in the plane of ‘the
aperture 11 and a similar optical system com-
prising ‘an objective lens 21 and a mirror 22 is
arranged to image its object plane in the plane
of the aperture 18. 'The object planes of these
two optical Systems occupy & common plane 5o
that when an original such as a card 23 is posi=
tioned in this common plane two longitudifally
separated transverse areas of the card 23 are
ilaged on the apertures {1 and 18, respectively,
and movement of the card 23 in the longxtudma,l
direction indicated by an arrow 24 will catse

) each transverse area of the card 23 to be im-

aged successively on the apertures i T and i8. The
portions of the object planes of the lenses 19 and
2t which are imaged on the apertures IT and
1§ are hereinafter called stations.

"The axial length of the helical slots 15 and 16
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s slightly greater than the height of a line of
yrint on the card 23 (assuming 1:1 magnification
by the lenses i9 and 21) and their axial spacing
equals the spacing of alternate lines of print on
the card 23 so that as the card 23 moves through
the first station its first and third lines of print
are imaged on the aperture 11 in position to be
scanned by the helical slots 15 and {6, respec-
tively. The arrangement of the lens 2f and the
mirror 22 is such that when the card 23 moves
through the second station, its second and
fourth lines of print are imaged on the aperture
18 in position to be scanned also by the helical
slots 15 and 16. Light sensitive cells 25 and 26
are provided to derive signals representative of
the scansion values of the first and third lines

10

of print, respectively. Similarly, light sensitive

cells 21 and 28 derive signals representative of

the scansion values of the second and fourth:

lines of print, respectively.

As shown in Fig. 1, lens 24 is positioned cen-
trally of the lines to be copied whereas lens I9
is displaced transversely of the direction of card
movement so that its optical axis is aligned with
the center of the second line to be copied. It
is well known that displacement of a lens in the
same plane also displaces its image in the same
direction and in the same plane. As a result, the
displacement of lens {9 is made so that the im-
ages of the first and third lines bear the same
relation to helical slots {5 and 16 as the images of
the second and fourth lines from lens 2(. Since
the spacing of said helical slots is equivalent to
the spacing of alternate lines and the phoiocells
are aligned with the slots, only alternate lines
are imaged in relation to slots {5 and {6 and
the unwanted lines are imaged between and be-
yond the slots and photocells.

The photoelectric means 25 has its output fed

into an amplifier 28 which feeds to the winding -

of an electromagnetic driver 39 adapted to actu-
ate a printer bar 31. Similarly, the outputs from
the photoelectric means 26, 27 and 28 are fed
through amplifiers to the winding of electro-
magnetic drivers 32, 33 and 34, respectively,
which actuate printer bars 35, 36 and 31. It will
be noted that the printer bars 3t and. 35 are
spaced circumferentially and axially from the
printer bars 35 and 37 with respect to the record-

ing cylinder 11 so that each of these printer bars :

spans a separate circumferential band of the
cylinder (1.

The recording cylinder {{ carries helical ridges
38 correlated in number and pitch with the helical
slots 16 and % in the scanning drum 10 so that
all of the printer bars 31, 35, 35 and 37 are simul-
taneously scanned in proper phase with their
actuating signals. As will be described below, a
recording tape is drawn between the printer bars
31 and 35 and the cylinder {{ and then between
the printer bars 36 and 37 and the cylinder {{
with a length of the tape in between correspond-
ing to the separation of the two stations at the
scanning drum 10.

The relationship between the images being
scanned and their reproduction by the printer
bars will be apparent from Fig. 2 which shows
developments of these parts. Both the images
and the tape 39 move in the direction indicated
by the arrows. A card at the first station is
imaged on the aperture {1 while a card at the
cecond station is imaged on the aperture 8.
Scansion values derived from slots I5 and aper-
ture 17 are recorded by the printer bar 31 to re-
produce the bottom line of the four line original.
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The third line which is scanned by slots 16 and
aperture {7 is reproduced by the printer bar 35.
Similarly, the second and fourth lines scanned,
respectively, by the slots 15 and 16 and the aper-
ture 18 are reproduced by the printing bars 36
and 31. A ribbon of carbon paper 40 for mark-
ing the tape 39 is shown torn away to expose
the recorded matter. While movable printing
bars for carbon paper recording ‘have-been de-
seribed, other well known recording instrumen-
talities may be employed for marking the tape
in accordance: with the received signals.

The moving parts of a complete . facsimile
copying. apparatus with which the invention has
been employed are shown in Fig. 3
seribed and claimed in copending application Se-
rial No. 116,310, filed September 17, 1949, by Rus-
sell G. Thompson. "~ A suitable control circuit ar-
rangement for operating this copying apparatus
is described and claimed in my copending ap-
plication- Serial No. 116,359, filed September 17,
1949. : :

Referring to Fig. 3 where the same reference
numerals’ of Figs. 1:and 2 are applied to like
parts, the cards 23 are fed one at a time from. the
bottom of a stack by pickers 41 which are oscil-
lated back and forth by arms 42 carried by a
shaft 43 which is rotated back and forth by an
arm 44 connected by a crank 45 to an eccentric
45 ‘which is rotated by a shaft 47 connected
through gearing to a main drive shaft 48. The
shaft 471 carries feed rollers 49 which resiliently
bear against cooperating feed rollers 50 driven
through gears 5 and 52 by the shaft 47.

The cards 23 are fed sidewise into the bite of
the rollers 45 and 50 and as.the trailing edge of
& card leaves these rollers it is engaged by push-
ers 83 carried by the picker bars 41 and moved
onto a conveyor track 54. The pushers §3 are
preferably biased to raised position so thag upon
their return movement they will be depressed by
the overlying cards. A card thus fed to the con-
veyor track 54 is moved lengthwise by a recip-
rocating pusher 55 to be. engaged by traveling
belts :56° which convey the card through the
scanning stations of the pickup scanner 1§ after
which the card is discharged. -The pusher 55 is
reciprocated in synchronism with the feeding of
the cards 23 by a rocker-arm 57 carried on. 4
shaft 68 which is geared to the shaft 43.  Since
the subject matter to be copied appears entirely
on one half of the length of 4 card, the cards are
fed with this half toward the scanning stations
with ' successive cards overlapping the. trailing

5 half of preceding cards to prevent lost scanning

time.

The card conveying belts 58 are driven by the
main shaft 48 directly and through gears 59 and
€0. The main drive shaft 48 is driven by a mo-
tor £l through a belt §2 and a gear box 3. The
right end of the main drive shaft £3 carried a
gear 84 which meshes with a gear $5 mounted
on a shait 83 provided with two pulleys or sprock-
ets 61 and €8. The member §1 by means of a
belt or chain 63 drives a rubber covered roller
10 to advance the: carbon paper strip 40 while
the member 68 by means of a belt or chain 11
drives takeup reels 12 and 13 for the carbon
baper strip 42 and the recording paper tape 39,
respectively. The reels 12 and 13 are preferably
driven by suitable constant tension devices not
shown, ) :

The gear. 64 on the main drive shaft 48
also drives through a gear train, starting with:a
gear T4, a sprocket drum 75 for advancing the

and are de- -
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recording paper tape 29. This sprocket 18 pulls
the paper tape 8§ from a supply reel 16 over
idler rollers 77, 18 and 19, then upwardiy between
the helix cylinder {1 and recording devices 31
and 82 and over a stationary guide 89, then
Gownwardly between the helix cylinder {1 and
recording devices 33 and 34 and past a flying
punch 8! where it is perforated. The paper
tape 39 is then trained over rollers 82, 83 and 84
which guide it past heating lamps 85 and seats
it on the sprocket drum 175.

The flying punch 81 is actuated by an eccen-
tric pin 86 driven by a gear 81 in mesh with the
gear 65. The arrangement is such that the
perforations made in the tape 39 by the flying

punch 81 register with the teeth of the sprocket

drum 78.

The driven roller 78 draws the carbon paper
strip from a supply reel 88 and serially past both
recording stations where it overlies the paper

10

15

20

tape 39 in recording relationship. The speed

of the roller 70 is such as to advance the carbon
strip 46 at a slower rate than the paper tape 39
is advanced for efficient use of the carbon trans-
fer material.

The length of the paper tape 39 between the
two recording stations is determined by the po-
sition of the guide 80 and this length corresponds
to the distance between the two stations scanned
by the drum 10. :

It will be apparent from the foregoing that
the invention simplifies the design of high speed
tape facsimile apparatus and improves the ac-
curacy and speed obtainable. Various modifica-
tions will suggest themselves to those skilled in
the art without departing from the scope of the
invention as defined in the appended claims.

What I claim as new and desire to secure by
Letters Patent of the United States is:

1. In tape facsimile apparatus for copying
from a periorated business card subject matter
appearing thereon in spaced parallel areas,
means for moving the card in a direction paral-
lel to said areas and through two stations spaced
in the direction of movement, a single scanner
drum having a helical slot, a pair of scanning
apertures positioned adjacent the drum and
spaced circumferentially thereof, means at the
first station for imaging one of said areas on
one of said apertures in scanning relationship,
means at the second station for imaging the
adjacent area on the other of said apertures
in scanning relationship, means associated with
said slot and apertures for deriving signals rep-
resentative of the scansion values of said areas,
g recording cylinder having a helical ridge, two
printer bars positioned adjacent the recording
cylinder and spaced circumferentially and axially
thereof, means for drawing a recording medium
between the recording cylinder and each of the
printer bars and with a loop inbetween having
a length corresponding to the separation of the
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two stations, and means operatively connected
to said signal deriving means for actuating each
printer bar in accordance with scansion values
of a single image whereby complete reproduction
of the spaced areas is accomplished in two suc-
cessive stages.

2. Apparatus in accordance with claim 1
wherein card feeding means introduce cards suc-
cessively, one after another, to the card moving
means whereby partial scanning and reproduc-
tion of a card in each station takes place simul-
taneously.

3. In facsimile apparatus a single scanning
drum having a helical slot, means defining two
linear apertures spaced around the periphery
of the drum and associated in scanning relation
with said slot, two spaced stations, means for
moving an original successively through said
stations, means for imaging a portion of the
original when in one station on one of said aper-
tures, means for imaging another portion of the
original when in the other station on the other
of said apertures, whereby the helical slot is
common to two scanning operations, and means
associated with said slot and apertures for de-
riving signals representative of the values of
each scansion.

4, Facsimile apparatus for producing a dick
strip of address labels from a series of discrete
documents each bearing a printed address in
four parallel lines comprising two spaced scan-
ning stations, means for feeding the documents
one at a time serially through said stations,
means at the first station for scanning elemental
areas of two non-adjacent lines of the printed
address, means at the second station for scan-
ning elemental areas of the other two lines of
the printed address, a separate recording device
associated with said scanning means and con-
trolled by the scansion values of each line of the
printed address, and means for advancing a
record receiving tape past the recording devices,
the location of the recording devices with respect
to the area of the tape being correlated to the
spacing of said stations so that a recorded ad-
dress is collocated as on the document.

CLAYTON E. HUNT, Jr.
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